Sensory processing deficits are common in autism spectrum disorders, but the underlying mechanisms are unclear. Fragile X Syndrome (FXS) is a leading genetic cause of intellectual disability and autism. Electrophysiological responses in humans with FXS show reduced habituation with sound repetition and this deficit may underlie auditory hypersensitivity in FXS. Our previous study in Fmr1 knockout (KO) mice revealed an unusually long state of increased sound-driven excitability in auditory cortical neurons suggesting that cortical responses to repeated sounds may exhibit abnormal habituation as in humans with FXS. Here, we tested this prediction by comparing cortical event related potentials (ERP) recorded from wildtype (WT) and Fmr1 KO mice. We report a repetition-rate dependent reduction in habituation of N1 amplitude in Fmr1 KO mice and show that matrix metalloproteinase-9 (MMP-9), one of the known FMRP targets, contributes to the reduced ERP habituation. Our studies demonstrate a significant up-regulation of MMP-9 levels in the auditory cortex of adult Fmr1 KO mice, whereas a genetic deletion of Mmp-9 reverses ERP habituation deficits in Fmr1 KO mice. Although the N1 amplitude of Mmp-9/Fmr1 DKO recordings was larger than WT and KO recordings, the habituation of ERPs in Mmp-9/ Fmr1 DKO mice is similar to WT mice implicating MMP-9 as a potential target for reversing sensory processing deficits in FXS. Together these data establish ERP habituation as a translation relevant, physiological preclinical marker of auditory processing deficits in FXS and suggest that abnormal MMP-9 regulation is a mechanism underlying auditory hypersensitivity in FXS. Significance: Fragile X Syndrome (FXS) is the leading known genetic cause of autism spectrum disorders. Individuals with FXS show symptoms of auditory hypersensitivity. These symptoms may arise due to sustained neural responses to repeated sounds, but the underlying mechanisms remain unclear. For the first time, this study shows deficits in habituation of neural responses to repeated sounds in the Fmr1 KO mice as seen in humans with FXS. We also report an abnormally high level of matrix metalloprotease-9 (MMP-9) in the auditory cortex of Fmr1 KO mice and that deletion of Mmp-9 from Fmr1 KO mice reverses habituation deficits. These data provide a translation relevant electrophysiological biomarker for sensory deficits in FXS and implicate MMP-9 as a target for drug discovery.
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Introduction
Autism spectrum disorders (ASD) affects~1% of children globally (Lai et al., 2014) . Sensory processing deficits are commonly observed in ASD (Green et al., 2015) , but the underlying cellular mechanisms remain unclear. Fragile X syndrome (FXS) is a leading known inherited form of ASD affecting~1 in 4000 males and 1 in 8000 females (Sherman, 2002) . FXS results from expansion and hyper-methylation of CGG trinucleotide repeats in the un-translated 5′ region of the Fragile X Mental Retardation (FMR1) gene, leading to reduced FMR1 protein (FMRP) (Bailey et al., 1998; O'Donnell and Warren, 2002) . FMRP regulates translation, and its absence causes abnormal protein synthesis resulting in a wide array of symptoms including intellectual disabilities, sensory hypersensitivity, hyperarousal, hyperactivity, repetitive behaviors and social communication deficits (Hagerman et al., 1986; Hagerman et al., 1991; Roberts et al., 2007; Hagerman and Hagerman, 2013; Yu and Berry-Kravis, 2014) .
Behavioral and functional studies indicate abnormal auditory sensitivity in humans with FXS (St Clair et al., 1987; Castren et al., 2003; Van der Molen et al., 2012a , 2012b Schneider et al., 2013; Rotschafer and 
